The effect of electroacupuncture Bangci on chloride flux (Cl -flux) at a skin wound site was investigated in mice. Ninety male C57BL/6 mice were randomly divided into three groups: electroacupuncture Bangci group, Bangci group, and normal unwound group, with each group containing 30 mice. Next, the mice in each group were divided into 5 subgroups according to different time points. In the electroacupuncture Bangci and Bangci groups, a 5-mm lancet wound was made by cutting into full-thickness skin. Then, Cl -flux was measured using ion-selective probes at the skin wound. The results showed that Cl -flux was significantly higher in the electroacupuncture Bangci group than that in the Bangci group at days 1 and 3 after wound induction (P < 0.05). The results of this study suggest that electroacupuncture Bangci positively affects the wound healing of mouse skin wounds.
Short Communication
23.4g) were randomly divided into three groups, namely the electroacupuncture Bangci group, Bangci group, and normal unwound group, with 30 mice in each group. Each group was further divided into five subgroups according to the different time points, namely 0 h, 1 d, 3 d, 5 d, and 7 d, with 6 mice in each subgroup. All mice in the electroacupuncture Bangci and Bangci groups were anaesthetized by intraperitoneal administration of pentobarbital sodium (60 mg/kg) before the measurement. Hair of the back was shaved and was antisepticised with VEET Cream. A lancet wound (about 5 mm in length) was incised through the full thickness skin (1, 10) .
Intervention
Electroacupuncture Bangci group: Two needles were inserted into the mice skin, one was in the center of wound, and the other one was at about the 1cm from the margin. The electroacupuncture apparatus was connected to the above two needles with current of 500uA for 30min once daily. The center one was connected with the negative pole, while the other one was connected with the positive pole.
Bangci group: The acupuncture operation was the same as the Electroacupuncture Bangci group except the power was turned off.
Normal unwound group: No acupuncture treatment was performed, just the conventional iodophor was used for skin clean.
Cl
-flux measurement Cl -flux was measured using a microelectrode, which was moved repeatedly from one point to another, perpendicular to the skin surface, at a frequency of cl. 0.3 Hz, and distance of 30 μm (usually 5-35 μm) between two points throughout the study. First, the region showing the largest ion flux was selected by assessing different regions of the skin wound ( Figure 1a) . Next, the probe was moved 
Introduction
Wound current plays a very important role in the process of wound healing (1-2). Exogenous fields are thought to have positive effects on wound current to accelerate wound healing (3) (4) . It has been reported that exogenous fields can directly affect various types of cells to divide, migrate, and differentiate. In such situation, all cells such as skin epithelial cells (5), corneal epithelial cells (6), keratinocytes (7), fibroblasts (8) , and neuronal cells (9) respond to applied electric fields by directional cell migration.
Our previous study confirmed that ions flux (Na
, H + ) contributes to mouse skin wound currents (1) . In addition, we found that major ions flux of the wound current involved Na + and Cl -. However, the effect of electroacupuncture on ion flux, particularly that of Cl -, was not investigated. In this study, we evaluated the effect of electroacupuncture on Cl -flux during skin wound healing in mice.
Materials and Methods

Materials
In this study, Cl -flux was measured noninvasively using SIET (SIET system BIO-001A; Younger USA Sci. & Tech. Corp.; Applicable Electronics Inc.; and ScienceWares Inc.) at the Xu-Yue company (Sci. & Tech. Co. Ltd, Beijing, China; http://www.xuyue.net). The methods of electrode calibration and preparation of the Cl --selective microelectrodes have been described in our previous study (1) .
Animals & wound model
This protocol was approved by the Institutional Animal Care and Use Committee of the Heilongjiang University of Chinese Medicine. Ninety male C57BL/6 mice (18.5-to a reference position near the wound edge and data were recorded a baseline (Figure 1b) . When Cl -flux became stable, the probe was moved to the measuring positions in order (Figure 1b) . The probe was aligned perpendicular to the wound skin surface throughout the measurements. The distance between different measuring positions was approximately 300 μm. The trace was observed until it became stable and measurement was stopped when the trace reached the baseline level.
Statistical analysis
Data were analysed using Statistical Package for the Social Sciences software v.17.0 (SPSS, Inc., Chicago, IL, USA). All data are presented as the mean ± standard deviation (SD). Statistical significance was evaluated by Student's t test and P < 0.05 was considered to indicate a statistically significant difference.
Results
Compared with the Bangci and electroacupuncture Bangci group, Cl -flux in the normal group was significantly lower. Significant differences in Cl -flux were found between the normal group and other two groups (P < 0.01) (Figure 2-7) . In addition, significant differences in Cl -flux were found between the Bangci and electroacupuncture groups at days 1 and 3 (P < 0.05) (Figure 2, 4, 5 ).
Discussion
Endogenous current plays a key role during the process of wound healing. Several previous studies have detec- ted wound current in various tissues in a variety of animals, including human skin (11) (12) and rodent cornea and skin (13) (14) (15) (16) . In our previous study, we found that Cl -flux was the main ionic flux and major contributor to the skin wound current (1) . The results of our study demonstrated that Cl -flux increased significantly after mouse skin was incised compared to that in normal skin. However, no studies have evaluated the effect of electroacupuncture therapy on Cl -flux in skin wounds of mice. In this study, we measured the Cl -flux in normal mice skin and skin after wounding using selective vibrated microelectrodes. All Cl -flux was calculated based on Fick's law of diffusion. The data were analysed using JCal V3.2.1 (a free MS Excel spreadsheet, youngerusa.com or ifluxes.com).
Our previous study showed that Cl -flux strongly contributes to wound current in mice (1) . A previous study showed that enhancing or decreasing Cl − flux with clinically approved pharmacological agents increased or decreased endogenous wound electric currents, respectively. Thus, enhancing wound-induced electric currents may increase the wound healing rate (2) . This is consistent with the results of the current study. Our results demonstrated that the electroacupuncture Bangci group showed significantly enhanced Cl -efflux at days 1 and 3 compared to the Bangci and normal groups.
In summary, electroacupuncture Bangci therapy has a positive effect on skin wound healing by enhancing Cl -efflux; however, further studies are needed to confirm this result.
